The purpose of this study is to explore what mathematics perceptions are held by pre-service teachers. Sixty-eight pre-service elementary school teachers enrolled in a mathematics content course for elementary school teachers completed Mathematics Perceptions Survey (MPS) to measure their mathematics perceptions. All items were presented in the form of a 7-point rating scale. The questionnaire contained questions related to pre-service teachers' perceptions of what mathematics is and how to do well in it, what mathematics solutions should be, how mathematics problems can be solved, how mathematics should be taught, and how mathematics is learned, mathematics genius to do mathematics, the nature of school mathematics, and student motivation. Findings indicated that the beliefs pre-service elementary school teachers reflected in the instrument items were in line with the current reform movements in mathematics education. The pre-service elementary school teachers generally indicated positive beliefs to the questionnaire items about mathematics. For instance, they gave importance to appreciate developing different ways of solutions to the same problem, why a solution to a mathematics problem works, think in mathematics can be creative and discover things by themselves, and apply mathematics knowledge and skills to real life. However, the results revealed that the pre-service elementary school teachers held several moderate and negative beliefs. The data indicate that pre-service elementary school teachers' definition of mathematics reflects more of a subject that is all about symbols, numbers, equations, formulas, and procedures that are to be memorized. The results also indicated that pre-service elementary school teachers do not agree that the subject matter is interesting, and that learning the discipline will help them think clearly. Motivation is among the most powerful determinants of students' success or failure in school. These results suggest that mathematics educators need to develop pre-service teachers' motivation towards mathematics; help pre-service teachers understand and value the need for perseverance in solving mathematics problems; and help students realize the connections between the mathematics they learn in school and the mathematics-related fields that might interest them.
Introduction


What is mathematics and why is it important? Frequently, people reflect back to their vision of school mathematics, some others reflect upon its relevance to the real world. Mathematics is not just about answers and results, but also about strategies and approaches. Mathematics can help anyone learn to think more abstractly, apply logical deduction, visualize three-dimensionally, and develop useful problem-solving skills.
Yea-Ling Tsao, Ph.D., professor, Department of Mathematics and Statistics, Minnesota State University, Mankato.
DA VID PUBLISHING D MATHEMATICS PERCEPTIONS OF PRE-SERVICE ELEMENTARY SCHOOL TEACHERS 300
Mathematics is essential to such fields as engineering, science, and technology, as well as economics, business, anthropology, sociology, and many more. These are skills and techniques that can benefit people in a variety of non-mathematical disciplines, not just in mathematics. Doing mathematics offers an opportunity to be creative, and to share ideas and opinions. This study explores elementary pre-service teachers' illustrations to this question in order to gain insight into their perceptions of mathematics. The impact of pre-service teachers' perceptions about mathematics and learning is a well-researched problem (Swars, 2006) . Pre-service teachers' beliefs towards mathematics seem to be shaped by how they define mathematics, and what they consider the role of mathematics is in their life. But pre-service teachers considering mathematics as symbols and procedures tend to treat their mathematics concepts as a set of memorization facts; in that case, pre-service teachers will not put any effort to understand "whys" and spend time solving problems. In spite of the nature of pre-service teachers' prior experiences in mathematics, those experiences can provide an effective backdrop for developing attitudes towards mathematics teaching and learning aligned with reform recommendations (National Council of Teachers of Mathematics (NCTM), 2000). Thus, it is important that researchers understand what the perceptions are and what influences these perceptions. Many elementary pre-service teachers struggle to understand the meaning behind the mathematics taught. Often this is due to the lack of experience with the content taught in the elementary grades (Ball & Bass, 2000; Sowder & Shappelle, 1995) . Vinter (1999) found that many prospective teachers bring an abstract, rather than an applied, real world understanding of mathematics and this in turn affects their ability to make the content meaningful for their students. The types of instruction delivered by many elementary teachers provide evidence of this lack of understanding of mathematics applications. This research would help teacher educators explicitly address specific aspects of dispositional issues in mathematics content courses for teaching and create opportunities for exposing pre-service teachers to reform practices tend to positively and reflecting on their strengths and weaknesses to support their learning of mathematics. When mathematics educators understand the link between pre-service teachers' perceptions about the nature of mathematics, mathematics learning, mathematics teaching, and their actual academic performance, then they can create opportunities for exposing pre-service teachers to reform practices tend to positively and reflecting on their strengths and weaknesses of their perceptions.
Background of the Study
Commonly, mathematics is associated with certainty; knowing it, with being able to get the right answer, quickly (Ball, 1988) . Lampert (1990) stated that these cultural assumptions are shaped by school experience, in which doing mathematics means following the rules laid down by the teacher; knowing mathematics means remembering and applying the correct rule when the teacher asks a question; and mathematical truth is determined when the answer is ratified by the teacher. Beliefs about how to do mathematics and what it means to know it in school are acquired through years of watching, listening, and practicing (Lampert, 1990) . The beliefs a person holds about his/her ability to do mathematics, about the nature of mathematics, and about problem-solving are dominant forces in shaping that person's behavior while engaged in work on a mathematical task. Schoenfeld (1989) has been especially influential in developing this line of research, pointing out that students' problem-solving performance was often undermined by their beliefs about mathematics. Prominent examples of such beliefs are that mathematics mainly involves memorizing rules and procedures, and that mathematical problems can be solved in just a few minutes or they cannot be solved at all. Belief in mathematics education is an important thread linking a number of studies of both teachers and students. Students' beliefs and perceptions towards mathematics teaching and learning play an important role in mathematics education (McLeod, 1989) . Students' learning outcomes are strongly related to their beliefs and attitudes towards mathematics (Schoenfeld, 1992) . If a student does not think mathematics is important, then he/she will not again consider his/her mathematics course worthy enough to spend time on. Motivation of these students would be very low. Then, it will be difficult to have pre-service teachers learn mathematics meaningfully and have understanding. This means that one needs to address his/her beliefs and behaviors before introducing mathematical concepts and expecting meaningful learning in class. The research into how pre-service elementary school teachers' mathematics perception affects learning of mathematics-related subjects has been one of the core areas of interest by mathematics educators. A teacher's understandings and perceptions towards mathematics impact the quality of instruction received by his/her students (Hill, Schilling, & Ball, 2004) . Resnick (1987) suggested that many times teachers prepare students to do school mathematics, but this is not the same as mathematics beyond the classroom. Effectively solving mathematics problems beyond the classroom requires one to understand the meaning behind processes, rather than simply memorize algorithms. However, teachers in the United States often perceive the procedural knowledge as the important elements in mathematics and neglect elements such as conceptual knowledge and problem-solving that impact lasting understanding and mathematical thinking (Ma, 2010) . Teacher education is one place that can impact this view and begin to change this perception.
There have been a few recent studies reporting negative attitudes towards mathematics mainly among general student population. Existing research indicates that many students hold negative attitude towards mathematics, and a perception of mathematics that is more of a loose collection of facts, rules, procedures, and formulas to be memorized (Battista, 1994; Tobias, 1993) . Likewise, others claim the potentially undesired influence of negative attitude and perception on student performance in mathematical tasks, and on their cognition (Garofalo, 1998; Hembree, 1990; Tobias, 1993) . Moreover, the NCTM has established affective goals for all mathematics students which include learning to value mathematics and developing confidence, interest, perseverance, and curiosity in learning mathematics. Study of pre-service teachers' mathematics perceptions has helped change the emphasis of educational research "from a behavioral conception of teaching towards a conception that takes account of teachers as rational beings" (Thompson, 1992, p. 142) . This has contributed to reform of the educational research agenda. Understanding teaching from a teacher's perspective has enriched the understanding of learning from a student's perspective. However, more research is needed concerning the connections between teacher and student perspectives. These findings led the researcher to undertake a study into the mathematics perceptions of pre-service teachers concerning mathematics and themselves as learners and teachers of mathematics. If pre-service teachers hold certain beliefs about mathematics and themselves which palliate against them teaching mathematics with enthusiasm and real understanding then it is the responsibility of the institution preparing these students for their teaching role to undertake procedures to break the cycle which has developed. Through research on pre-service teachers' perceptions about mathematics and mathematics teaching and learning, teacher educators can learn how best to address these issues with the intention of promoting positive attitudes and beliefs towards mathematics for the teacher education program.
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Methodology Participants
The population of this study consists of pre-service elementary school teachers at a mid-sized, four-year state university in a mid-sized town in the Southern Minnesota. The sample was composed of students in two of three sections of entry level mathematics methods course. Sixty-eight participants from these two classes completed data collection tasks. Among the 68 participants, 15 were male and 53 were female.
Instrument and Procedure
The Mathematics Perceptions Survey (MPS) containing 39 closed questions was developed by Alan Schoenfeld and was used with his permission in this study. The MPS uses a Likert-type scale wherein the subjects respond, on a scale of 1-7, to their degree of agreement with a statement. The pre-service teachers rated each of the first 33 questions on a 7-point scale, with 1 being "Strongly agree", 4 being "Neutral", and 7 being "Strongly disagree". Table 1 shows a sample of the MPS items. The researcher grouped 31 items into nine categories since the researcher analyzed the questionnaire and found some questions asked the same concept; left item 9 and 25 out of nine categories. The last six questions are concerned with gender, grades, and perceptions of their parents' attitude towards mathematics.
The questionnaire contained questions related to pre-service teachers' perceptions of what mathematics is, how to do well in it, what mathematics solutions should be, how mathematics problems can be solved, how mathematics should be taught, and how mathematics is learned, mathematics genius to do mathematics, nature of school mathematics, and student motivation. The last six questions are concerned with gender, grades, and perceptions of their parents' attitude towards mathematics. In the study, the questionnaire was determined to be highly reliable with an alpha of 0.8403. The researcher grouped 31 items into nine categories since the researcher analyzed the questionnaire and found some questions asked the same concept. Table 2 shows nine categories with items of the MPS. On the first day of mathematics content class, these pre-service teachers were given the MPS to evaluate student mathematics perceptions on August 2014. Typically, the questionnaire took only 15-20 minutes to complete. 
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Results and Discussion
The last six questions are concerned with gender, grades, and perceptions of their parents' attitude towards mathematics. Table 3 shows response of pre-service teachers' grades and perceptions of their parent's attitude towards mathematics. The data indicate approximately 75% of pre-service elementary school teachers and their parents think that it is important to do well in mathematics. The results confirmed Sam (2002) and McLeod's (1989) research findings that parents' views about mathematics have strong effect on the way they teach their children. They reported the grades they usually get in mathematics class with A (32.8%), B (51.1%), and C (16.1%). The MPS uses a Likert-type scale wherein the subjects respond, on a scale of 1-7, to their degree of agreement with a statement. Pre-service teachers rated each of the first 33 questions on a 7-point scale with 1 being "Strongly agree", 4 being "Neutral", and 7 being "Strongly disagree". The questionnaire contained questions related to pre-service teachers' perceptions of what mathematics is and how to do well in it, what mathematics solutions should be, how mathematics problems can be solved, how mathematics should be taught, and how mathematics is learned, mathematics genius to do mathematics, nature of school mathematics, and student motivation. Table 4 shows mean scores of responses of the MPS. According to the data, Category 1 containing items 1, 2, 3, and 31 presents the pre-service elementary school teachers' perceptions of what mathematics is; the mean scores for items 1, 2, 3, and 31 were 3.63, 2.66, 3.55, and 3.96 respectively. The data indicate that pre-service elementary school teachers considered a perception of mathematics that is a set collection of facts, rules, procedures, and formulas to be memorized. In addition, Garofalo (1998) and Hembree (1990) reported the potentially undesired influence of negative attitude and perceptions on student performance in mathematical tasks, and on their cognition.
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Category 2 containing items 14, 28, and 32 presents how to do well in mathematics; the mean scores for items 14, 28, and 32 were 4.13, 4.01, and 4.40 respectively. The results also revealed that pre-service elementary school teachers seem to neutrally think that the best way to do well in mathematics is to memorize the material and must be good at arithmetic. This is hardly the most creative or logical of acts, if one is a creative discipline in mathematics one can discover, and learn to be logical. Mathematics methods courses should provide pre-service teachers with learning opportunities in which they experience the excitement that comes from making sense of mathematics instead of memorizing formulas and rules. This focus on making sense of mathematics is an essential component of the reform movement in mathematics education.
Category 3 containing items 4, 5, 6, and 15 presents what mathematics solutions should be; the mean scores for items 4, 5, 6, and 15 were 4.83, 3.50, 3.96, and 5.19 respectively. The results revealed that pre-service elementary school teachers do not agree viewing problem-solving as looking for right answers. The reformed mathematics curriculum also values problems that do not looking for right answers only as long as they contribute to students' conceptual understanding.
Category 4 containing items 11, 12, 13, and 17 presents how mathematics problems can be solved; the mean scores for items 11, 12, 13, and 17 were 5.83, 4.01, 4.77, and 4.73 respectively. Pre-service elementary school teachers seem to believe that solving mathematics problems depends on knowing the rule. Mathematics is presumed to be bound by bound and problem-solving is recognized as an essential goal in mathematics education. But the pre-service elementary school teachers did not support the idea that there is only one correct way to solve a mathematics problem. In addition, the pre-service elementary school teachers determined good mathematics teachers to be the one showing students lots of ways for solving the same question, and indicated that students can get the correct answer to a mathematics problem using methods other than the teacher or the textbook uses.
Category 5 containing items 7 and 8 presents how mathematics should be taught; the mean scores for items 7 and 8 were 1.68 and 2.04 respectively. According to items 7 and 8, pre-service elementary school teachers believe that good teaching practice in mathematics consists of showing students lots of different ways to look at the same question. On the other hand, students also think that good teaching practice consists of showing students lots way to answer the mathematics questions they will be tested on. Some evidence exists to suggest that pre-service elementary school teachers' perceptions of good teachers were related to being shown how to solve problems. One possible reason of these inconsistent views could be that although several reformist changes have been made on the reformed curriculum, students in schools are still being assessed through traditional written exams and high-stakes tests are still of an important concern for students at all levels.
Category 6 containing items 10, 16, and 27 presents how mathematics is learned; the mean scores for items 10, 16, and 27 were 3.01, 4.74, and 2.88 respectively. According to items 10 and 27, pre-service elementary school teachers believed that in mathematics you can be creative and discover things by yourself.
Category 7 containing items 30 and 33 presents mathematics genius to do mathematics; the mean scores for items 30 and 33 were 5.7 and 2.85 respectively. From items 30 and 33, there is a contradiction between the two items if the former refers to born with mathematics ability to do well in mathematics and the latter refers some people are good at mathematics and some are not. Pre-service elementary school teachers generally believe that some people are just good at mathematics.
Category 8 containing items 26 and 29 presents the nature of school mathematics; the mean scores for items 26 and 29 were 4.72 and 5.45 respectively. Based on the means of items 26 and 29, the data show that MATHEMATICS PERCEPTIONS OF PRE-SERVICE ELEMENTARY SCHOOL TEACHERS 306 pre-service teachers "Strongly agree" that school mathematics is useful in real life and different mathematics courses covered related topics, because they may be more preoccupied with learning as an in itself rather than being concerned with self-perceptions.
Category 9a containing items 18, 20, 21, and 24 presents student positive motivation; the mean scores for items 18, 20, 21, and 24 were 3.84, 2.27, 3.68, and 4.23 respectively. The data show that pre-service elementary school teachers do not agree that the subject matter is interesting, and that learning the discipline will help them think clearly. Pre-service elementary school teachers generally wanted to do well in mathematics, because they want teachers think that they are good students. It shows that pre-service elementary school teachers tended to get in terms of extrinsic reward. In addition, Category 9b containing items 19, 22, and 23 presents student negative motivation; the mean scores for items 19, 22, and 23 were 3.35, 4.66, and 4.39 respectively. The pre-service elementary school teachers claim not to be motivated by the fear of looking stupid; but neither have they believed if they do not try to learn mathematics, they will get in trouble.
Conclusion and Implications
In summary, the beliefs pre-service elementary school teachers reflected in the instrument items were in line with the current reform movements in mathematics education. The pre-service elementary school teachers generally indicated positive beliefs to the questionnaire items about mathematics. For instance, they gave importance to appreciate developing different ways of solutions to the same problem, why a solution to a mathematics problem works, think in mathematics can be creative and discover things by themselves, and apply mathematics knowledge and skills to real life. However, the results revealed that the pre-service elementary school teachers held several moderate and negative beliefs. The data indicate that pre-service teachers' definition of mathematics reflects more of a subject that is all about symbols, notations, equations, formulas, and procedures that are to be memorized. Certain beliefs about mathematics are shared by pre-service teachers. When these are restricted, narrow, and unimaginative, the way in which mathematics is taught and assessed will also be restricted, narrow, and unimaginative. This approach is entirely opposed to the view that considers problem-solving as the key to mathematics. In mathematical problem-solving, emphasis is placed on thinking skills, the use of both inductive and deductive reasoning, on being creative and adventurous in approach to the mathematical situation. These results suggest that mathematics educators must help pre-service teachers understand and value the need for perseverance in solving mathematics problems; and help students realize the connections between the mathematics they learn in school and the mathematics-related fields that might interest them. Instead of focusing on formulas and rules, mathematics teachers should help their students make sense of the mathematics they are learning.
The data show that pre-service elementary school teachers "Strongly agree" that mathematics helped them think logically and that mathematics was mostly memorizing formulas and rules. These responses would seem to be in conflict with each other. How does memorization contribute to the development of logical thought? Are students equating a set of steps in completing an algorithm with logical thought? Pre-service teachers have learned in schools that mathematics helps them think logically, but they may not really understand what this means. Although they know that mathematics is logical, all they understand of mathematics is memorization. In either case, mathematics educators need to engage pre-service elementary school teachers in non-routine problem-solving experiences in which they need to reason their way to a solution. The results also revealed that pre-service elementary school teachers do not agree that the subject matter is interesting, and that learning the MATHEMATICS PERCEPTIONS OF PRE-SERVICE ELEMENTARY SCHOOL TEACHERS 307 discipline will help them think clearly. A student's motivation and degree of interest is a significant factor that influences learning (Hidi & Harackiewicz, 2000) . Motivation is among the most powerful determinants of students' success or failure in school (Hardre, Crowson, DeBacker, & White, 2007) . Therefore, a student's own lack of interest can deter understanding (Koller, Baumert, & Schnabel, 2001 ). This means that one needs to address his/her beliefs and behaviors before introducing mathematical concepts and expecting meaningful learning in class.
Mathematics educators also need to develop pre-service teachers' motivation towards mathematics. Motivation is a critical issue in learning and its role in mathematics learning cannot be underestimated. The emphasis on investigating mathematical situations or solving problems, especially if they are ones which are relevant for the students, could well be the key to motivation in mathematics. Helping pre-service teachers' realize these types of connections between the mathematics they are learning in school and its applications in their future classroom is also strongly encouraged by the reform movement.
